Introduction: Postcesarean infection can cause maternal mortality and morbidity. Use of prophylactic antibiotics could decrease surgical site infection. Despite using prophylactic antibiotics in obese women, compared to normal weighted women the rate of wound infection is higher in this group. The aim of this study is to compare prophylactic effect of azithromycin and cephalexin on febrile morbidity and postcesarean infection in women with BMI > 30. Methods and Materials: This randomized controlled double blind clinical trial was done on 231 women with BMI > 30 who underwent elective cesarean section. Patients were randomly divided to intervention and control groups. Keflin 2 gr IV was administered 0.5 hr before surgery for both intervention and control groups. Cefalexin (placebo) every 6 hr and azythromycin (placebo) every 12 hr for control group and cephalexin 500 mg every 6 hr and azithromycin 250 mg every 12 hr for intervention group were administered for 48 hrs. Patients were under observation till 1 month after surgery. Fever, wound infection, endometritis and hospitalization were compared between two groups with SPSS v. 18. Results: A total of 231 patients 113 (48.9%) were enrolled in intervention group and 118 (51.1%) in control group with mean age of (28.53 ± 5.51) recruited. BMI distribution did not differ in the two groups. Hospitalization in control group was significantly higher than that in intervention group (2.58 ± 0.99) vs (2.11 ± 0.45) (P value < 0.001). BMI in intervention group with and without fever was (34.62 ± 2.64) and (30.89 ± 2.80), respectively (P value < 0.001). In control group, BMI in patients with and without fever was (38.60 ± 2.80) and (31.29 ± 1.28), respectively * Corresponding author.
Introduction
Postcesarean infection is one of the most common causes of mortality and morbidity after cesarean and could be a cause of maternal death. Nosocomial infections are one of the causes of prolonged admission of patients and increase burden of treatment on families and societies [1] . Patients with infected with post-operational infection are 60% more likely to be admitted in intensive care unit ward, and 5 times more likely to get re-admitted. Amount of mortality rate in these patients is twice more than those who don't get post-op infection. Many factors including type of infecting micro-organisms, level of their virulence, host's defense mechanisms, appropriate treatments and correct surgical technique are effective on post-partum infection [2] . Unfortunately by use of all correct and sterile techniques, mainly due to increase in methicillin resistant Staphylococcus aureus (MRSA) and Candida spp., post surgical cesarean infections are still a big problem worldwide [3] . Use of prophylactic antibiotics reduces surgical site infection [4] - [7] , and evidence according to international guidelines proposes that antibiotic prophylaxis is used prior to surgical procedure [5] - [8] , but cesarean section is another story, because antibiotic administration before incision and fetal access to the antibiotics may cause adverse fetal effects. It's nearly been 30 years that standard precaution for post-cesarean infection is administration of narrow spectrum prophylactic antibiotics after delivery and clamping the umbilical cord [7] [9] . Rate of cesarean section in United States has increased from 20.7% in 1996 to 31.1% in 2006 and it is estimated that till next decade this rate would increase up to 50% [10] [11] . Increase in total rate of cesarean section is indicative of primary cesarean section and repeated cesarean section. Recent evidence shows that primary cesareans are increasing in absence of obstetric indications [12] . If this trend increases till 2020, annually 50% of 4 million births would be born by cesarean section, hence burden of infection increases [5] [6] [10] . On the other hand obesity is being increased and one third of women in reproductive age are obese; this obesity is a cause of complications and especially cesarean [13] . Despite the use of antibiotic profile in obese women wound infection is higher compared to women with normal weight [14] - [17] . Serum antibiotic level depends on tissue diffusion and local blood flow and type of tissue in different people [18] . Obesity causes increased tissue diffusion and dilution of primary dosage of the antibiotic in comparison with individuals with normal weight [19] [20] . On the other hand because of scarce amount of vessels in adipose tissue, local blood flow is also decreased, so in obese women tissue perfusion is very weak and all of these conditions decrease antibiotic diffusion in tissues [21] [22] . Prophylactic antibiotic should cover the probable microbial spectrum which may cause infection in the site of the incision. Antibiotic in the area of incision should have minimal inhibitory concentration for the most abundant microbial pathogen and enough therapeutic concentration of antimicrobial during the operation [23] . Standard prophylactic antibiotic in all weights for women undergoing cesarean section is 2 g intravenous (IV) cefazolin before surgery [24] . Previous studies show that use of long acting broad spectrum antibiotic for 48 hours inhibits growth of microbes and decreases post-cesarean infection in susceptible obese women [25] .
Cefalotin sodium with a trade name of keflin, is a 1 st generation cephalosporin which is administered intravenously; its antimicrobial spectrum is similar to other first generation cephalosporins such as cefazolin and cephalexin. Cefazolin is usually used for treatment of skin infections and is effective for staphylococci, and gram positive streptococci. These microbes are usually present as human skin normal flora. Cephalexin has antimicrobial activity against streptococcus beta hemolyticus, staphylococcus (coagulase positive, coagulase negative, Escherichia coli, Proteus mirabilis, klebsiella, and hemophilus influenza) [26] . In this study prophylactic effect of azithromycin and cephalexin accompanied with a first generation cephalosporin (keflin) is compared with keflin alone in preventing fever and infection after cesarean in women with BMI > 30. Endometriosis is inflammation of endometrium which may sometimes involve myometrium also. Wound infection is a mechanism in which bacteria or pathogenic microorganisms colonize in the wound and cause delay in wound healing. Body temperature of more than 38 degrees centigrade orally is regarded as fever, and women who have undergone cesarean section 2 separate temperature readings 6 hours apart within 10 days after delivery (except first 24 hours of cesarean) is regarded as fever.
Methodology
This randomized double blind controlled trial was carried out on elective cesarean section patients in Shariati Hospital in a seaport in south of Iran.
Study was carried out from 21 August 2011 till 21 August 2012. Demographic data including maternal age, gestational age, no of gravidity, body mass index (BMI), wound infection, fever, endometritis, duration of admission, re-admission were entered in a check list.
This double blind clinical trial was performed on 231 patients who had undergone elective cesarean section. Inclusion criteria included: 1) maternal age more than 14 years old; 2) BMI > 30; 3) gestational age ≥ 37 weeks.
Exclusion criteria included: 1) pregnant women with a positive history of diabetes, hypertension, collagen vascular diseases; 2) rupture of membranes; 3) antibiotic therapy prior to cesarean section; 4) twin pregnancy; 5) blood transfusion during and after cesarean section; and finally 6) administration of corticosteroids; 7) in cooperative patient; 8) complications including wound complications (dehiscence, hematoma or seroma).
Methodology: After measurement of height and weight, body mass index was calculated. Randomization was done using block randomization with four blocks, and the patients were divided in intervention and control groups. In both groups operation technique and duration and prior cesareans and even type of incision was not done by one surgeon, but in this study the surgical team were equivalent. Thirty minutes prior to operation 2 gr keflin was administered for control group and after operation 500 mg cephalexin as a placebo every 6hours and 250 mg azithromycin as a placebo every 12 hours for 48 hrs.
In intervention group 2 g keflin was administered intravenously 0.5 hr before surgery and for 48 hours 500 mg cephalexin every 6 hours and 250 mg azithromycin every 12 hrs was prescribed for them.
The patients, obstetrician, nursing staff, and the gynecologist who followed up the patients were blinded. The patients were admitted for 48 hours in hospital and till one month after cesarean section well followed as outpatients for occurrence of fever, wound infection, and signs of endomteritis. The patients were referred to outpatient clinic if any fever occurred and were revisited again at the end of the month. Endometritits was diagnosed in patients who had no source of fever according to laboratory findings and clinical findings had criteria of endometritis. The data of two groups were analysed by SPSS version 18.
Ethical Issues
According to Helsinki Declaration on ethical issues of studies on humans, the data were recorded confidential, and the details of the confidentiality of the data were described to the patients. An informed written consent was obtained from the patients and they were ensured they can refrain from the study any time they wanted. No additional charges were made for the patients. Azithromycin and cephalexin were in class B of FDA division of medications and have no adverse effects on fetus and mother and many prophylactic studies have shown no adverse effects have been shown when these drugs are used prophylactically.
Statistical Analysis
Data were collected in a checklist, and analysed by SPSS 18 for windows. Average of maternal age, gestational age, gravidity, duration of admission, and re-admission, were calculated, percentile of fever, infection, endometritis, in intervention and control group was calculated by descriptive analysis. Quantitative parameters were analysed by average and standard deviation. Duration of admission, re admission in both groups, BMI, maternal age, gestational age between two groups, independent t-test was used. Also to compare fever, wound infection, and endometritis chi-square test was used.
Results
In this double blind trial 231 women were selected for elective cesarean section, of which 113 (48.9%) were included in intervention group and 118 (51.1%) in control group. Mean age of the study participants was 28.53 ± 5.51 years. Youngest patient was 17 years old and the oldest was 42 years old. Mean age of the intervention group was 28.94 ± 5.59 years and 28.14 ± 5.43 years in control group. Mean number of gravidity in intervention group was 2.77 ± 1.24 and 2.57 ± 1.22 in control group. Mean gestational age in intervention group was 37.95 ± 0.65 and 38.07 ± in 0.70 weeks in control group. Previous cesareans in intervention groups were 0.97 ± 1.35 and in control group 0.87 ± 1.27. BMI of the intervention group was 31.67 + 2.15 and BMI of control group was 31.87 + 2.36. Age, gestational age, BMI, gravidity, previous cesareans had no significant difference between intervention and control groups (P > 0.05) ( Table 1) . Control group were admitted for 2.58 ± 0.99 days and the intervention group were admitted for 2.11 ± 0.45 days which was statistically significant (P < 0.001) ( Table 1) . Six patients of interventiongroup (5.3%) had post-op fever, while 31 patients (26.3%) of control group had post-op fever and this difference is statistically significant (P < 0.001) ( Table 2) . In intervention group, mean age of febrile patients was 28.87 ± 5.01 years and 27.87 ± 5.57 years in afebrile patients (P = 0.36). Mean age of febrile and a febrile patients in control group was 33.5 ± 4.32 years and 28.68 ± 5.56 years respectively which had no significant difference (P = 0.35). Mean gestational age of the febrile patients in intervention group was 37.97 ± 0.60 weeks while it was 38.1 ± 97 weeks in afebrile patients that did not differ significantly (P = 0.12). Mean age of febrile and afebrile patients in control group was 37.83 ± 0.40 and 37.95 ± 0.66 respectively which also had no significant difference (P = 0.54). Body mass index of febrile and afebrile patients was 34.62 ± 2.64 kg/m 2 and 30.89 ± 1.21 kg/m 2 respectively in intervention group (P < 0.001). Body mass index of febrile and afebrile patients was 38.6 ± 2.8 kg/m 2 and 31.29 ± 1.28 kg/m 2 respectively in control group (P < 0.001). Endometritis after cesarean was seen in 5 (4.4%) of the intervention and 12 (10.2%) of control which had no significant difference (P = 0.95). Concomitant fever and endometritis was seen in 3 (2.7%) of intervention and 8 (6.8%) of controls. Three of the intervention (2.7%) had fever but didn't suffer from endometritis, and 2 of the intervention (1.8%) had endometritis but were aferile. Overall febrile patients without endometritis in control group were 23 (19.5%) and afebrile patients with endometritis were 4 (3.4%) which is statistically significant (P < 0.001). Wound infection was not seen in intervention or control groups.
Discussion
Using antibiotics as prophylaxis is effective in decreasing post-cesarean infection and studies have shown that using antibiotics after cesarean can decrease infections and duration of hospital admission [27] . In current study average admission days in intervention group which had received prophylactic antibiotics (azithromycin, cefalexin and keflin) was significantly less than control group which received only keflin, which shows synergestic effect of two antibiotics (azithromycin and cefalexin) in decreasing duration of admission. A similar study on 386 women undergone cesarean section was performed to determine the efficacy of cefoxitin on prophylaxis of post surgical infection [28] . This study showed prophylaxis with cefoxitin does not decrease duration of admission significantly which is different from our study. According to our study, fever was less seen in intervention group and BMI of febrile patients was significantly higher (both in intervention and control groups) than afebrile patients. Endometritis after cesarean had no significant difference both in intervention and control groups. Both groups had no wound infection after cesarean.
In clinical trial using ampicillin alone in comparison with combination of ampicillin and gentamycin had increased risk of endometritis and fever and prolonged duration of admission [29] . Other clinical trials show that broad spectrum antibiotic regimens (such as limited spectrum antibiotics and other antibiotics such as azithromycin, gentamycin, and metronidazole) compared to other limited spectrum antibiotics are significantly effective in decreasing post-cesarean infection (30% -60%) and decreasing duration of admission which are in favor of our study [30] - [32] . A 14-year cohort study in United States has confirmed that with increasing administration of broad spectrum antibiotic prophylaxis containing azithromycin, post-cesarean endometritis had decreased which is in contrast with our study [31] .
A systematic review has shown that azithromycin is the best choice of second generation antibiotics for broad spectrum regimen in cesarean section. This antibiotic with long half life (68 hours) has higher tissue concentration and less potential of being transferred to fetus in comparison to other antibiotics. This antibiotic has also aerobic and anaerobic coverage, and reduces endometritis and wound infection significantly [32] .
Conclusion
Regarding increased rate of obesity among adolescents and association of obesity with wound infection, concomitant use of a first generation cephalosporin (keflin in this study), azithromycin and cephalexin as prophylaxis reduces duration of admission and fever after cesarean section in comparison with first generation cephalosporin alone, so use of azithromycin as prophylaxis is recommended after cesarean to reduce infection and post surgical morbidity.
